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5.5 Indications for Use

iRAD Image Enhancement System is an image processing ot ware tlan can be used fot image enharcemc oft

1RI. CTi, and X-Ray imaes. Enhanced iages wiil he se,t to PA( serer a,d exist in conjitinctoni to the

oiginal rmage.

5.6 Dev ice Description

iRAD v1.0 Imag,e Enhancement Systeti is a medical image enhancemett softwarei, i.e. a Software as a Medical

Device (SaMD) that can be used to enhance inaes of oMR1. CT and X-Ray iRAD takes as i,put DICOM

[Dioital imaging and (ommuications in Medicine] files of 1RI. T Iand X-Ray images, and produces an

enhanced oitpt Of the same file. in DICOM forniat that can he se,t to a pA(S servet. The ohective isto

enhance the DlIO - files that are obscLited a,d not cearly visihe t o be more visile. sharper and learer

throtth the iRAD imuae enhancement process. the iRAD iniae enhaniceienrit is done hy the inplementation

of ar imnce enhancement algorithm.

iRAD is intended to he used hv medical doctors radiologists and clinicians in hospitals, radiology centers and

clinics, as veil ash y medical Lliversities and reseatch irtaitions. The system allows selection of inpttt DI OM

images from R 4S semers. DlCI images are sent to the iRAD irnace enhaniceent p erve. where they are

processed and sent back to the PA(S server after enliancetimet The eihainced and original imaes exist in

conjunction and can he compared. ]he system provides the Lser with a set of adjustable parameters throth

which to control the degree o contriist atd strength enhancemetnt aed t 0ise uppres5ion.

iRAD implements a modifled co,trast limited adaptive histogram eralization algoritlini to improve the

visihility of the ir'e and it ises tie RAD gtided filter to reduce noise. Tle oriinal inage is deconstructed

into overlapping rectangular components. ]he eqialization and matching algorithm is excuted in overlapping

rectan'iflar regions resultin in several level-of-detail layers. The en,hainced and de,oised image is

recon,5trcted tmsit the level-of-detail layers based on riter-controlled parameters of pcise 5 ppression a,d

detail enhancement

5.7 Substantial Equivalence Comparison of Technological Characteristics

The stilTect device iRAD is sUbstantially eqttivalent to the predicate device ZOOM Both predicate and sibject
device are image enhancement systems that process iniages for enhancemetnt. Both devices have similar
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technologIcal chancteritics as both implement mage enhancement algorth]m, as their core tccnoloLgy. The
diferetnce is that the predicate device. ZOOM applies its itmage enhancement system only to MIR images.

wheteas the subject device. iRAD applies its image eniancement system to MRI image, and to CT and X- Ray

images. [le method and process of enhancern that iRAD uses for M RI images is the sam e as the method and

process of enhancemnt that iRAD [ses for (I and X-Pray images. Verificatioan validation and testing

deionstrate tiat tlie diterence in mber of niodalitics do not raise new questions of safety or effectiveness for
the subject device. The table below shows the similarities a,d differences between the techn,ological

cliaracteristics of the two devices.

5.8 Technological Characteristics Comparison Table

Characteristics
Predicate Device Subject Device

ZOOM [Kl727681 iAD

Device I lass Class I Same

Product (ode LLZ Same

Imae enhancement system which is an

Iimage processing softare for image
enhancement

Intended L.Ise Same

Indication,s for, Use
ZOOM Image Enancement Syste,m [5 iRAD fiace EnhanceIe,,t System is

an image processing softw are that can image processing softwae that can be

used for imae enhancement [n \IRI-he tsed for itmae enhancement [n \IRI
images. (CT, and X-Ray images.

Enhanced images w,ill be set to PAC N

sener a,d ex[st [n connection to the

original images.

Enhanced images w,ill be sent to PA(

sener a,d ex[st [n connection to the

original images.

Modalities
MRI MRI. C.,.X-IPay

Physical C haracter[stic, Sotware that operates on off-the-sielf

hardwarc Same

ComIpLter
PC or KPC Compatibl Same

tandardDICOa

Comiph atice The software DICOM | Sameprocesses
compliant inace data

Operati ag Systeni
Vindow , Windo,ws / Linux

Image

Ilardvare

Procoea Intel i3 processor 4613 RAM, 501013
[lard drive Iitel I7 processor, Nvidia (iP

Image Input
DICO \ Same
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Characterlistis
Predicate Device Subject Device

ZOO1 [KI727681 iRAD

Iage Ouitpat
DI( 0 Same

The software works oil radiology The software works oil radiologyUer Interface

workstation, both offline and onlineworkstation.

Iaine Enhancement AlgorithmCore lehno[o yv Same

Sotware ( ore
iRAD imaie Enianceie,nt AlgorithamZOOM Image Enhancamnrt Algorithm

(Zettas own tradeiark) (Claritas l'calthlech o wn trademark)

with Tie enhanced tmage ca,n e comparedComparison

original hIrate

Same

to the oriinal DI O1 inace as ,both

exist in connection.

Workflow
Ihe software, wlich is installed on a

reaote 0or1p[tor teccives DICO( 1

Same

images, processes the received iniaces

and seNds the enhanced tmages

RACS seNrer
kb toIac

Sunniar of lechnological Characteristics Comparison lable

As per the tahie able above the two devices are tecinologically similar Veriticatironn validaton and

perfon-iance testing demonstrates the differences in rnoidaliies do not raise no questions of safety and

eftecive,es.

5.9 Performance Testing

iRAD has been designed verifiled aid validated according to the sotware development plan willch is in

compliance with IFC 62304:2006 req[irements. Safety and perfarmance I,as licen evaluated a,d yeriled in

accordatc with saftware specjfication to eastire perrmaince ieets speciied eqUireineats and the requirement

of the FDA guidance dotctre,t. titled CUtidaNce tor the (.ontent of Prenarket Suhmissians ftor St[ware

Cortained in Medical Devices

iRAD is an Irage processing sotware whiich I,as the objetie of eIpasizin,g small a,d dim features that

othenvise could have beeti issed To make ditm feattres visible the contrast ts improved. wilc can le

quantified by calculating the RMS contrast rato. Tle information content visible in the enhanced inace is
ncteased. which cani le qUatified with the entrop, and the noise is reduced whick is Minasired wi, the si gnal

to toise ratio imiprovement

The yverticatian validation and the performance evaliation of in.AD had three phoase

1 Usin the mathematical Dereezo hainto, the contrast ratio and entropy inipro,vement were exainited, in a

sceiarto whe-e the roUnid truth is available and the noise is varvi"n ia a controlled way lThe iRAD software
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